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H and 31 P NMR [1, 2] . BPs was prepared from the corresponding carboxylic acid precursor according to the following reaction carboxylic acid (150 mmol) and H 3 PO 3 (150 mmol) were introduced in a three-necked round-bottom flask under inert atmosphere followed by 30 mL of methanesulfonic acid. After heating at 65 °C for 1 h, PCl 3 (40 mmol)
was added slowly and the reaction allowed to proceed overnight at 65 °C. The resulting yellow viscous reaction mixture was cooled to room temperature, quenched with 500 mL of ice-cold water. All chemicals are purchased from Sigma-Aldrich, St Louis, MO.
Au@alendronate NPs synthesis
The procedure was adapted from previous study [3] instead of the HMBP reducing/ligands agent is replaced by alendronate. Two precursor solutions were prepared. Solution A consisted in 1 mL of 20 mM chloroauric acid (HAuCl 4 ·3H 2 O, +99.9%, Sigma-Aldrich, St
Louis, MO). Solution B consisted in 2 mL of alendronate dissolved in Milli-Q water at pH adjusted at 10 with NaOH. Solution A is added to 17 mL of Milli-Q water in a round bottom flask equipped with a condenser. The solution was brought to the boil while being stirred.
Solution B was added leading to a red color after 10 minutes, denoting for the apparition of nanoparticles. pH is adjusted at 7. Nanoparticles were washed with Amicon® Ultra centrifugal filters (100 K).
Au@alendronate NPs characterisations -ICP analysis
The average number of alendronate molecules at the surface of the particles was determined using an ICP-AES spectrometer (iCAP 6200 duo, Thermofisher). Samples were digested in a HNO 3 and HCl solution (10 mL) evaporated then solubilized in HNO 3 2% for the analysis of phosphorus concentrations.
-TEM analysis
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grids covered by a carbon film. Observation was carried out with a Philips Tecnai 12 transmission electron microscope. Images were processed with Fiji is just Image J software on 250 particles in order to determine the nanoparticles diameter.
-Absorbance analysis UV-vis spectra were recorded on a Varian Cary 50 Scan UV-vis spectrophotometer.
-Infrared spectroscopy
The grafting of the molecules at the surface of the particles was confirmed with Fourier transformed infrared spectroscopy (FTIR) analysis. Spectra were recorded through the form of thin KBr pellets on a Thermo Scientific Nicolet 680 FTIR.
-Hydrodynamic diameter and zeta potential 
Photothermia in aqueous dispersion
Photothermal measurements were made in 1. ).
SAR was calculated using the following equation:
with C is the specific heat capacity of the sample (C water = 4.185 J/g/K), m Au is the total mass of gold in the sample (g), m s is the total mass of the sample (g) and dT/dt is the temperature increase at the initial linear slope (30 s).
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Cytotoxicity assay
PC-3 cells were purchased from ATCC and cultured in Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin 
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